Proliferating spermatogonia are susceptible to reactive oxygen species attack in Japanese eel (Anguilla japonica).
Oxidative stress has been implicated in pathogenesis of many diseases, but few studies describe its influence on spermatogenesis. In this study, we analyzed the direct influence of hypoxanthine (Hx)-induced reactive oxygen species (ROS) on spermatogenesis in fish using the Japanese eel (Anguilla japonica) testicular organ culture system. Testicular fragments of eels were cultured in 0.1-100 μM Hx with or without 10 ng/ml 11-ketotestosterone (11-KT). Immunohistochemistry for 5-bromo-2-deoxyuridine showed that Hx treatment at a low dose (1 μM) already inhibits 11-KT-induced germ cell proliferation after culture. An in situ TUNEL assay and 8-hydroxy-2'-deoxyguanosine immunohistochemistry revealed an intense germ cell apoptosis and high oxidative DNA damage in testicular fragments cultured at the highest dose of Hx (100 μM) with 11-KT. A total superoxide dismutase (SOD) activity assay showed a decrease in SOD activity in testicular fragments cultured with 11-KT. These data suggest that ROS may directly inhibit spermatogenesis, and that decreased SOD activity renders proliferating spermatogonia susceptible to ROS, hence leading to apoptosis.